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4-AMINOCARBAZOLE COMPOUND AND
USE THEREOF

TECHNICAL FIELD

This invention relates to a novel 4-aminocarbazole com-
pound and an organic electroluminescent device comprising
the compound.

BACKGROUND ART

An organic electroluminescent (hereinafter abbreviated to
“EL” when appropriate) device is a planar light emitting
device having a structure such that an organic thin film is
sandwiched between a pair of electrodes, and is characterized
as being thin and light-weight and having a wide view angle
and a high speed response, therefore, is expected to be suit-
able for various display devices. Recently organic EL. devices
have been practically applied as a display for personal digital
assistants such as a cell phone.

The organic EL device utilizes light emission occurring
due to the recombination of electron injected from a cathode
with hole injected from an anode, which occurs in the emit-
ting layer. Most organic EL devices have a multilayer struc-
ture comprising a hole transport layer, an emitting layer and
anelectron transport layer. Charge transport layers such as the
hole transport layer and the electron transport layer them-
selves do not emit light, but have a function of promoting
injection of an electron into the emitting layer and confining
electrons injected into the emitting layer and energies of an
exciton formed in the emitting layer. Thus, the electron trans-
port layer plays an important role for improving low-voltage
drivability and emitting efficiency of organic EL devices.

As ahole transport material, an amine compound having an
appropriate ionization potential and a hole-transportability is
used. Such hole transport material includes, for example,
well-known 4,4'-bis[N-(1-naphthyl)-N-phenyl]|biphenyl
(hereinafter abbreviated to as “NPD”). However, an organic
EL device having a hole transport layer comprising NPD does
not exhibit driving voltage and emitting efficiency to a satis-
fying extent, and hence, a novel hole transport material is
eagerly desired.

In recent years, an organic ELL device having an emitting
layer comprising a phosphorescent material has been devel-
oped. A hole transport material having a high triplet level is
required for the organic EL. device using a phosphorescent
material. From a viewpoint of triplet level, NPD is not suffi-
cient. For example, it is known that an organic EL. device
using a combination of NPD with a phosphorescent material
emitting a green light exhibits a low emitting efficiency (see
non-patent document 1, below).

In view of the above-mentioned background, it has been
recently proposed to utilize a compound having an aromatic
cyclic hydrocarbon group having introduced therein carba-
zole ring(s), specifically, a 3-aminocarbazole compound (see
for example, patent documents 1 and 2) and a 2-aminocarba-
zole compound (see for example, patent documents 3 and 4).

However, the measurement of the 3-amoinocarbazole
compound by the inventors revealed that their ionization
potentials are lower than that of NPD although the compound
have a higher triplet level than that of NPD. It is presumed that
the low ionization potential of the 3-aminocarbazole com-
pounds is due to the fact that the amino group in the carbazole
ring is activated by the nitrogen atom at 9-position of the
carbazole ring.

Ionization potential of a material plays an important role
for the characteristics of an organic EL. device. Especially
when the material is used in a hole transport layer adjacent to
an emitting layer, the ionization potential of the material
greatly influences upon emitting efficiency of an organic EL.
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2

device. For example, when a material having a low ionization
potential is used in a hole transport layer adjacent to an
emitting layer, the emitting efficiency of an organic EL. device
is greatly reduced by the exciplex formed between the hole
transport layer and the emitting layer (see, for example, non-
patent document 2). Therefore, an organic EL. device having
a hole transport layer comprised of 3-aminocarbazole com-
pound does not exhibit a sufficiently high emitting efficiency.

The 2-aminocarbazole compound has an ionization poten-
tial equal to or higher than that of NPD, and a triplet level
higher than that of NPD. In organic EL devices using a green
phosphorus luminescent material, the 2-aminocarbazole
compound exhibits a higher emitting efficiency than that of
NPD. But, a material exhibiting a still higher emitting effi-
ciency is eagerly desired.

PRIOR ART DOCUMENT
Patent Document

Patent document 1: JP 2006-28176A
Patent document 2: JP 2006-298898
Patent document 3: KR 2009-0129799
Patent document 2: JP 2011-001349

Non-Patent Document

Non-patent document 1: Journal of Applied Physics, 2004,
vol. 95, P7798

Non-patent document 2: Journal of Physical Chemistry C,
2008, vol. 112, P7735

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

In view of the foregoing, a primary object of the present
invention is to provide a compound having appropriate ion-
ization potential and high triplet level, and giving an organic
EL device exhibiting improved emitting efficiency.

Means for Solving the Problems

The inventors made an extensive research and found that a
4-aminocarbazole compound represented by the following
general formula (1) (hereinafter referred to as “formula (1))
has appropriate ionization potential and high triplet level, and
gives an organic EL. device exhibiting improved emitting
efficiency and current efficiency.

M
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In formula (1), Ar' through Ar* independently represent an
aryl group having 6 to 30 carbon atoms, a thienyl group, a
pyridyl group, a benzothienyl group, a dibenzothienyl group,
a dibenzofuranyl group, a 4-carbazolyl group, a dibenzothie-
nylphenyl group, a dibenzofuranylphenyl group or a 9-carba-
zolylphenyl group, and these groups may independently have
at least one substituent selected from the group consisting of
a methyl group, an ethyl group, a straight, branched or cyclic
alkyl group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, a halogenated alkyl group hav-
ing 1 to 3 carbon atoms, a halogenated alkoxy group having 1
to 3 carbon atoms, an aryl group having 6 to 30 carbon atoms,
an aryloxy group having 6 to 18 carbon atoms, a heteroaryl
group having 3 to 11 carbon atoms, a trialkylsilyl group
having 3 to 18 carbon atoms, a triarylsilyl group having 18 to
40 carbon atoms, a cyano group and a halogen atom.

R through R” independently represent an aryl group hav-
ing 6 to 30 carbon atoms, a heteroaryl group having 3 to 20
carbon atoms, a heteroarylphenyl group having 9to 26 carbon
atoms, and these groups may independently have at least one
substituent selected from the group consisting of a methyl
group, an ethyl group, a straight, branched or cyclic alkyl
group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, a halogenated alkyl group hav-
ing 1 to 3 carbon atoms, a halogenated alkoxy group having 1
to 3 carbon atoms, an aryl group having 6 to 30 carbon atoms,
an aryloxy group having 6 to 18 carbon atoms, a heteroaryl
group having 3 to 20 carbon atoms, a trialkylsilyl group
having 3 to 18 carbon atoms, a triarylsilyl group having 18 to
40 carbon atoms, a cyano group and a halogen atom; or R*
through R” independently represent a methyl group, an ethyl
group, a straight, branched or cyclic alkyl group having 3 to
18 carbon atoms, a methoxy group, an ethoxy group, a
straight, branched or cyclic alkoxy group having 3 to 18
carbon atoms, a cyano group, a hydrogen atom or a halogen
atoms.

n represents an integer of 0 to 2.

X represents an (n+1)-valent aromatic hydrocarbon group
having 6 to 17 carbon atoms, an (n+1)-valent heteroaromatic
group having 3 to 20 carbon atoms or an (n+1)-valent het-
eroarylphenyl group having 9 to 26 carbon atoms, and these
aromatic rings may independently have at least one substitu-
ent selected from the group consisting of a methyl group, an
ethyl group, a straight, branched or cyclic alkyl group having
3 to 18 carbon atoms, a methoxy group, an ethoxy group, a
straight, branched or cyclic alkoxy group having 3 to 18
carbon atoms, a halogenated alkyl group having 1 to 3 carbon
atoms, a halogenated alkoxy group having 1 to 3 carbon
atoms, an aryl group having 6 to 12 carbon atoms, an aryloxy
group having 6 to 18 carbon atoms, a heteroaryl group having
3 to 20 carbon atoms, a trialkylsilyl group having 3 to 18
carbon atoms, a triarylsilyl group having 18 to 40 carbon
atoms, a cyano group and a halogen atom.

Thus the present invention is concerned with 4-aminocar-
bazole compounds, as listed below.
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[1] A 4-aminocarbazole compound represented by the fol-
lowing general formula (1):

M

RS

RS

Informula (1), Ar' through Ar* independently represent an
aryl group having 6 to 30 carbon atoms, a thienyl group, a
pyridyl group, a benzothienyl group, a dibenzothienyl group,
a dibenzofuranyl group, a 4-carbazolyl group, a dibenzothie-
nylphenyl group, a dibenzofuranylphenyl group or a 9-carba-
zolylphenyl group, and these groups may independently have
at least one substituent selected from the group consisting of
a methyl group, an ethyl group, a straight, branched or cyclic
alkyl group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, a halogenated alkyl group hav-
ing 1 to 3 carbon atoms, a halogenated alkoxy group having 1
to 3 carbon atoms, an aryl group having 6 to 30 carbon atoms,
an aryloxy group having 6 to 18 carbon atoms, a heteroaryl
group having 3 to 11 carbon atoms, a trialkylsilyl group
having 3 to 18 carbon atoms, a triarylsilyl group having 18 to
40 carbon atoms, a cyano group and a halogen atom.

R! through R” independently represent an aryl group hav-
ing 6 to 30 carbon atoms, a heteroaryl group having 3 to 20
carbon atoms, a heteroarylphenyl group having 9to 26 carbon
atoms, and these groups may independently have at least one
substituent selected from the group consisting of a methyl
group, an ethyl group, a straight, branched or cyclic alkyl
group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, a halogenated alkyl group hav-
ing 1 to 3 carbon atoms, a halogenated alkoxy group having 1
to 3 carbon atoms, an aryl group having 6 to 30 carbon atoms,
an aryloxy group having 6 to 18 carbon atoms, a heteroaryl
group having 3 to 20 carbon atoms, a trialkylsilyl group
having 3 to 18 carbon atoms, a triarylsilyl group having 18 to
40 carbon atoms, a cyano group and a halogen atom; or R!
through R” independently represent a methyl group, an ethyl
group, a straight, branched or cyclic alkyl group having 3 to
18 carbon atoms, a methoxy group, an ethoxy group, a
straight, branched or cyclic alkoxy group having 3 to 18
carbon atoms, a cyano group, a hydrogen atom or a halogen
atoms.

n represents an integer of 0 to 2.

X represents an (n+1)-valent aromatic hydrocarbon group
having 6 to 17 carbon atoms, an (n+1)-valent heteroaromatic
group having 3 to 20 carbon atoms or an (n+1)-valent het-
eroarylphenyl group having 9 to 26 carbon atoms, and these
aromatic rings may independently have at least one substitu-
ent selected from the group consisting of a methyl group, an
ethyl group, a straight, branched or cyclic alkyl group having
3 to 18 carbon atoms, a methoxy group, an ethoxy group, a
straight, branched or cyclic alkoxy group having 3 to 18
carbon atoms, a halogenated alkyl group having 1 to 3 carbon
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atoms, a halogenated alkoxy group having 1 to 3 carbon
atoms, an aryl group having 6 to 12 carbon atoms, an aryloxy
group having 6 to 18 carbon atoms, a heteroaryl group having
3 to 20 carbon atoms, a trialkylsilyl group having 3 to 18
carbon atoms, a triarylsilyl group having 18 to 40 carbon
atoms, a cyano group and a halogen atom.

[2] The 4-aminocarbazole compound as mentioned above
in[1], wherein R* through R” independently represent an aryl
group having 6 to 30 carbon atoms, a heteroaryl group having
3 to 20 carbon atoms, a methyl group, an ethyl group, a
straight, branched or cyclic alkyl group having 3 to 18 carbon
atoms, a methoxy group, an ethoxy group, a straight,
branched or cyclic alkoxy group having 3 to 18 carbon atoms,
a cyano group, a hydrogen atom or a halogen atoms.

[3] The 4-aminocarbazole compound as mentioned above
in [1] or [2], wherein R* through R” independently represent
a phenyl group, a methylphenyl group, a methoxyphenyl
group, a biphenylyl group, a dibenzothienyl group, a diben-
zofuranyl group, a methyl group, a methoxy group or a hydro-
gen atom.

[4] The 4-aminocarbazole compound as mentioned above
in any one of [1] to [3], wherein R! through R” independently
represent a phenyl group, a methylphenyl group, a methox-
yphenyl group or a hydrogen atom.

[5] The 4-aminocarbazole compound as mentioned above
in any one of [1] to [4], wherein R*, R®, R® and R” represent
a hydrogen atom.

[6] The 4-aminocarbazole compound as mentioned above
in any one of [1] to [5], wherein R', R, R*, R®, RS and R”
represent a hydrogen atom.

[7] The 4-aminocarbazole compound as mentioned above
in any one of [1] to [6], wherein Ar' through Ar* indepen-
dently represent an aryl group having 6 to 30 carbon atoms, a
dibenzothienyl group, a dibenzofuranyl group, a 4-carbazolyl
group, a dibenzofuranylphenyl group or a dibenzothienylphe-
nyl group or a 9-carbazolylphenyl group, and these groups
may independently have at least one substituent selected from
the group consisting of a methyl group, an ethyl group, a
straight, branched or cyclic alkyl group having 3 to 18 carbon
atoms, a methoxy group, an ethoxy group, a straight,
branched or cyclic alkoxy group having 3 to 18 carbon atoms,
an aryl group having 6 to 30 carbon atoms and a heteroaryl
group having 3 to 11 carbon atoms.

[8] The 4-aminocarbazole compound as mentioned above
in any one of [1] to [7], wherein Ar' through Ar* indepen-
dently represent a phenyl group, a biphenylyl group, a terphe-
nylyl group, a fluorenyl group, a benzofluorenyl group, a
dibenzothienyl group, a dibenzofuranyl group, a dibenzo-
furanylphenyl group, a dibenzothienylphenyl group or a
9-carbazoylphenyl group, and these groups may indepen-
dently have at least one substituent selected from the group
consisting of a methyl group, an ethyl group, a straight,
branched or cyclic alkyl group having 3 to 18 carbon atoms,
a methoxy group, an ethoxy group and a straight, branched or
cyclic alkoxy group having 3 to 18 carbon atoms; or Ar'
through Ar* independently represent a 4-carbazolyl group
which may independently have at least one substituent
selected from the group consisting of a methyl group, an ethyl
group, a straight, branched or cyclic alkyl group having 3 to
18 carbon atoms, a methoxy group, an ethoxy group, a
straight, branched or cyclic alkoxy group having 3 to 18
carbon atoms, an aryl group having 6 to 30 carbon atoms and
a heteroaryl group having 3 to 11 carbon atoms.

[9] The 4-aminocarbazole compound as mentioned above
in any one of [1] to [8], wherein Ar' through Ar* indepen-
dently represent a phenyl group, a methylphenyl group, a
methoxyphenyl group, a biphenylyl group, a terphenylyl
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6
group, a 9,9'-dimethylfluorenyl group, a 11,11'-dimethyl-
benzo[a]fluorenyl group, a dibenzothienyl group, a dibenzo-
furanyl group, a dibenzothienylphenyl group, a 4-(9-carba-
zoyl)phenyl group, a 9-phenylcarbazol-4-yl group, a
9-biphenylylcarbazol-4-yl group, a 9-quinolylcarbazol-4-yl
group or a 9-dibenzothienylcarbazol-4-yl group.

[10] The 4-aminocarbazole compound as mentioned above
in any one of [1] to [9], wherein X represents an aromatic
group selected from the group consisting of (n+1)-valent
benzene, (n+1)-valent biphenyl, (n+1)-valent naphthalene,
(n+1)-valent phenanthrene, (n+1)-valent fluorene, (n+1)-va-
lent naphthylbenzene, (n+1)-valent pyridine, (n+1)-valent
pyrimidine, (n+1)-valent 1,3,5-triazine, (n+1)-valent quino-
line, (n+1)-valent dibenzothiophene, (n+1)-valent dibenzofu-
ran, (n+1)-valent pyridylbenzene, (n+1)-valent imidazolyl-
benzene, (n+1)-valent benzoimidazolylbenzene and (n+1)-
valent benzothiazolylbenzene, and these aromatic groups
may independently have at least one substituent selected from
the group consisting of a methyl group, an ethyl group, a
straight, branched or cyclic alkyl group having 3 to 18 carbon
atoms, a methoxy group, an ethoxy group and a straight,
branched or cyclic alkoxy group having 3 to 18 carbon atoms,
an aryl group having 6 to 12 carbon atoms, a heteroaryl group
having 3 to 20 carbon atoms, a cyano group and a halogen
atom.

[11] The 4-aminocarbazole compound as mentioned above
in any one of [1] to [10], wherein X represents an aromatic
group selected from the group consisting of (n+1)-valent
benzene, (n+1)-valent biphenyl, (n+1)-valent quinoline,
(n+1)-valent dibenzothiophene, (n+1)-valent 1,3,5-triazine
and (n+1)-valent pyridylbenzene, and these aromatic groups
may independently have at least one substituent selected from
the group consisting of a methyl group, an ethyl group, a
straight, branched or cyclic alkyl group having 3 to 18 carbon
atoms, a methoxy group, an ethoxy group and a straight,
branched or cyclic alkoxy group having 3 to 18 carbon atoms,
an aryl group having 6 to 12 carbon atoms, a cyano group and
a halogen atom.

[12] The 4-aminocarbazole compound as mentioned above
in any one of [1] to [11], wherein X represents (n+1)-valent
benzene, (n+1)-valent biphenyl, (n+1)-valent quinoline,
(n+1)-valent dibenzothiophene, (n+1)-valent 2.4-diphenyl-1,
3,5-triazine or (n+1)-valent pyridylbenzene.

[13] The 4-aminocarbazole compound as mentioned above
in any one of [1] to [12], wherein n represents an integer of 0
orl.

[14] An organic electroluminescent device having at least
one layer selected from the group consisting of an emitting
layer, a hole transport layer and a hole injection layer, said at
least one layer comprising a 4-aminocarbazole compound
represented by the following general formula (1):

M
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In formula (1), Ar' through Ar* independently represent an
aryl group having 6 to 30 carbon atoms, a thienyl group, a
pyridyl group, a benzothienyl group, a dibenzothienyl group,
a dibenzofuranyl group, a 4-carbazolyl group, a dibenzothie-
nylphenyl group, a dibenzofuranylphenyl group or a 9-carba-
zolylphenyl group, and these groups may independently have
at least one substituent selected from the group consisting of
a methyl group, an ethyl group, a straight, branched or cyclic
alkyl group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, a halogenated alkyl group hav-
ing 1 to 3 carbon atoms, a halogenated alkoxy group having 1
to 3 carbon atoms, an aryl group having 6 to 30 carbon atoms,
an aryloxy group having 6 to 18 carbon atoms, a heteroaryl
group having 3 to 11 carbon atoms, a trialkylsilyl group
having 3 to 18 carbon atoms, a triarylsilyl group having 18 to
40 carbon atoms, a cyano group and a halogen atom.

R through R” independently represent an aryl group hav-
ing 6 to 30 carbon atoms, a heteroaryl group having 3 to 20
carbon atoms, a heteroarylphenyl group having 9to 26 carbon
atoms, and these groups may independently have at least one
substituent selected from the group consisting of a methyl
group, an ethyl group, a straight, branched or cyclic alkyl
group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, a halogenated alkyl group hav-
ing 1 to 3 carbon atoms, a halogenated alkoxy group having 1
to 3 carbon atoms, an aryl group having 6 to 30 carbon atoms,
an aryloxy group having 6 to 18 carbon atoms, a heteroaryl
group having 3 to 20 carbon atoms, a trialkylsilyl group
having 3 to 18 carbon atoms, a triarylsilyl group having 18 to
40 carbon atoms, a cyano group and a halogen atom; or R*
through R” independently represent a methyl group, an ethyl
group, a straight, branched or cyclic alkyl group having 3 to
18 carbon atoms, a methoxy group, an ethoxy group, a
straight, branched or cyclic alkoxy group having 3 to 18
carbon atoms, a cyano group, a hydrogen atom or a halogen
atoms.

n represents an integer of 0 to 2.

X represents an (n+1)-valent aromatic hydrocarbon group
having 6 to 17 carbon atoms, an (n+1)-valent heteroaromatic
group having 3 to 20 carbon atoms or an (n+1)-valent het-
eroarylphenyl group having 9 to 26 carbon atoms, and these
groups may independently have at least one substituent
selected from the group consisting of a methyl group, an ethyl
group, a straight, branched or cyclic alkyl group having 3 to
18 carbon atoms, a methoxy group, an ethoxy group, a
straight, branched or cyclic alkoxy group having 3 to 18
carbon atoms, a halogenated alkyl group having 1 to 3 carbon
atoms, a halogenated alkoxy group having 1 to 3 carbon
atoms, an aryl group having 6 to 12 carbon atoms, an aryloxy
group having 6 to 18 carbon atoms, a heteroaryl group having
3 to 20 carbon atoms, a trialkylsilyl group having 3 to 18
carbon atoms, a triarylsilyl group having 18 to 40 carbon
atoms, a cyano group and a halogen atom.

[15] A hole transport material or a hole injection material,
which comprises a 4-aminocarbazole compound represented
by the following general formula (1):
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M

RS

RS

Informula (1), Ar' through Ar* independently represent an
aryl group having 6 to 30 carbon atoms, a thienyl group, a
pyridyl group, a benzothienyl group, a dibenzothienyl group,
a dibenzofuranyl group, a 4-carbazolyl group, a dibenzothie-
nylphenyl group, a dibenzofuranylphenyl group or a 9-carba-
zolylphenyl group, and these groups may independently have
at least one substituent selected from the group consisting of
a methyl group, an ethyl group, a straight, branched or cyclic
alkyl group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, a halogenated alkyl group hav-
ing 1 to 3 carbon atoms, a halogenated alkoxy group having 1
to 3 carbon atoms, an aryl group having 6 to 30 carbon atoms,
an aryloxy group having 6 to 18 carbon atoms, a heteroaryl
group having 3 to 11 carbon atoms, a trialkylsilyl group
having 3 to 18 carbon atoms, a triarylsilyl group having 18 to
40 carbon atoms, a cyano group and a halogen atom.

R! through R” independently represent an aryl group hav-
ing 6 to 30 carbon atoms, a heteroaryl group having 3 to 20
carbon atoms, a heteroarylphenyl group having 9to 26 carbon
atoms, and these groups may independently have at least one
substituent selected from the group consisting of a methyl
group, an ethyl group, a straight, branched or cyclic alkyl
group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, a halogenated alkyl group hav-
ing 1 to 3 carbon atoms, a halogenated alkoxy group having 1
to 3 carbon atoms, an aryl group having 6 to 30 carbon atoms,
an aryl oxy group having 6 to 18 carbon atoms, a heteroaryl
group having 3 to 20 carbon atoms, a trialkylsilyl group
having 3 to 18 carbon atoms, a triarylsilyl group having 18 to
40 carbon atoms, a cyano group and a halogen atom; or R!
through R” independently represent a methyl group, an ethyl
group, a straight, branched or cyclic alkyl group having 3 to
18 carbon atoms, a methoxy group, an ethoxy group, a
straight, branched or cyclic alkoxy group having 3 to 18
carbon atoms, a cyano group, a hydrogen atom or a halogen
atoms;

n represents an integer of 0 to 2.

X represents an (n+1)-valent aromatic hydrocarbon group
having 6 to 17 carbon atoms, an (n+1)-valent heteroaromatic
group having 3 to 20 carbon atoms or an (n+1)-valent het-
eroarylphenyl group having 9 to 26 carbon atoms, and these
groups may independently have at least one substituent
selected from the group consisting of a methyl group, an ethyl
group, a straight, branched or cyclic alkyl group having 3 to
18 carbon atoms, a methoxy group, an ethoxy group, a
straight, branched or cyclic alkoxy group having 3 to 18
carbon atoms, a halogenated alkyl group having 1 to 3 carbon
atoms, a halogenated alkoxy group having 1 to 3 carbon
atoms, an aryl group having 6 to 12 carbon atoms, an aryloxy
group having 6 to 18 carbon atoms, a heteroaryl group having
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3 to 20 carbon atoms, a trialkylsilyl group having 3 to 18
carbon atoms, a triarylsilyl group having 18 to 40 carbon
atoms, a cyano group and a halogen atom.

Effects of the Invention

A phosphorescent or fluorescent organic EL device having
at least one layer comprising the 4-aminocarbazole com-
pound according to the present invention exhibits high emit-
ting efficiency and current efficiency and reduced drive volt-
age as compared with an organic EL. device having a layer
comprising a known carbazole ring-containing compound.

Therefore the present invention can provide a phosphores-
cent or fluorescent organic EL. device exhibiting high lumi-
nance and reduced electric power consumption.

MODE FOR PRACTICING THE INVENTION

The invention will now be described in detail.

In the following general formula (1) representing the
4-aminocarbazole compound according to the present inven-
tion,

M

RS

RS

Ar' through Ar* independently represent an aryl group
having 6 to 30 carbon atoms, a thienyl group, a pyridyl group,
a benzothienyl group, a dibenzothienyl group, a dibenzofura-
nyl group, a 4-carbazolyl group, a dibenzothienylphenyl
group, a dibenzofuranylphenyl group or a 9-carbazolylphenyl
group.

These groups for Ar* through Ar* may independently have
at least one substituent selected from the group consisting of
a methyl group, an ethyl group, a straight, branched or cyclic
alkyl group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, a halogenated alkyl group hav-
ing 1 to 3 carbon atoms, a halogenated alkoxy group having 1
to 3 carbon atoms, an aryl group having 6 to 30 carbon atoms,
an aryloxy group having 6 to 18 carbon atoms, a heteroaryl
group having 3 to 11 carbon atoms, a trialkylsilyl group
having 3 to 18 carbon atoms, a triarylsilyl group having 18 to
40 carbon atoms, a cyano group and a halogen atom.

The straight, branched or cyclic alkyl group having 3 to 18
carbon atoms for Ar' through Ar* is not particularly limited,
and, as specific examples thereof, there can be mentioned
propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl, hexyl,
heptyl, octyl, stearyl, cyclopropyl and cyclohexyl groups.

The straight, branched or cyclic alkoxy group having 3 to
18 carbon atoms for Ar' through Ar* is not particularly lim-
ited, and, as specific examples thereof, there can be men-
tioned propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-bu-
toxy, pentyloxy, hexyloxy and stearyloxy groups.
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Thehalogenated alkyl group having 1 to 3 carbon atoms for
Ar' through Ar* is not particularly limited, and the haloge-
nated alkyl group includes, for example, trifluoromethyl,
trichloromethyl and 2-fluoroethyl groups.

The halogenated alkoxy group having 1 to 3 carbon atoms
for Ar' through Ar* is not particularly limited, and the halo-
genated alkoxy group includes, for example, trifluo-
romethoxy, trichloromethoxy and 2-fluoroethoxy groups.

The aryl group having 6 to 30 carbon atoms for Ar* through
Ar* of formula (1) is not particularly limited, and, as specific
examples thereof, there can be mentioned phenyl, 2-meth-
ylphenyl, 3-methylphenyl, 4-methylphenyl, 2-methoxyphe-
nyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-cyanophenyl,
3-cyanophenyl, 4-cyanophenyl, biphenylyl, terphenylyl,
naphthyl, fuluorenyl, phenanthoryl and benzofluorenyl
groups.

The aryloxy group having 6 to 18 carbon atoms for Ar'
through Ar* is not particularly limited, and, as specific
examples thereof, there can be mentioned phenoxy, 2-meth-
ylphenoxy, 3-methylphenoxy, 4-methylphenoxy, 2-methox-
yphenoxy, 3-methoxyphenoxy, 4-methoxyphenoxy, 2-cy-
anophenoxy, 3-cyanophenoxy, 4-cyanophenoxy,
4-methylphenyloxy, 3-methylphenyloxy, 4-biphenylyloxy,
3-biphenylyloxy, 1-naphthyloxy and 2-naphthyloxy groups.

The heteroaryl group having 3 to 11 carbon atoms for Ar'
through Ar* is an aromatic group having at least one hetero
atom selected from an oxygen atom, a nitrogen atom and a
sulfur atom, and, as specific examples thereof, there can be
mentioned imidazolyl, pyrazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, pyridyl, 2-methylpyridyl, 3-methylpy-
ridyl, 4-methylpyridyl, 2-methoxypyridyl, 3-methoxypy-
ridyl, 4-methoxypyridyl, 2-cyanopyridyl, 3-cyanopyridyl,
4-cyanopyridyl, pyrimidyl, pyrazyl, 1,3,5-triazyl, benzoimi-
dazolyl, indazolyl, benzothiazolyl, benzoisothiazolyl, 2,1,3-
benzothiadiazolyl, benzooxazolyl, benzoisoxazolyl, 2,1,3-
benzooxadiazolyl, quinolyl, isoquinolyl, quinoxalyl,
quinazolyl, pyrolyl, furyl, thienyl, indolyl and benzothienyl
groups.

The trialkylsilyl group having 3 to 18 carbon atoms for Ar'
through Ar* is not particularly limited, and, the trialkylsilyl
group includes, for example, trimethylsilyl, triethylsilyl and
tributylsilyl groups.

The triarylsilyl group having 18 to 40 carbon atoms for Ar'
through Ar* is not particularly limited, and, the triarylsilyl
group includes, for example, triphenylsilyl, tri(4-methylphe-
nyD)silyl, tri(3-methylphenyl)silyl and tri(4-biphenylyl)silyl
groups.

The halogen atom for Ar' through Ar* includes, for
example, fluorine, chlorine, bromine and iodine atoms.

As specific examples of Ar' through Ar®, there can be
mentioned phenyl, 4-methylphenyl, 3-methylphenyl, 2-me-
thylphenyl, 4-ethylphenyl, 3-ethylphenyl, 2-ethylphenyl,
4-n-propylphenyl, 4-isopropylphenyl, 2-isopropylphenyl,
4-n-butylphenyl,  4-isobutylphenyl, 4-sec-butylphenyl,
4-tert-butylphenyl, 4-n-pentylphenyl, 4-isopentylphenyl,
4-neopentylphenyl, 4-n-hexylphenyl, 4-n-octylphenyl, 4-n-
decylphenyl, 4-n-dodecylphenyl, 4-cyclopentylphenyl, 4-cy-
clohexylphenyl, 4-tritylphenyl, 3-tritylphenyl, 4-triphenylsi-
lylphenyl, 3-triphenylsilylphenyl, 2,4-dimethylphenyl, 2,5-
dimethylphenyl, 3.4-dimethylphenyl, 3,5-dimethylphenyl,
2,6-dimethylphenyl, 2,3,5-trimethylphenyl, 2,3,6-trimeth-
ylphenyl, 3,4,5-trimethylphenyl, 4-methoxyphenyl, 3-meth-
oxyphenyl, 2-methoxyphenyl, 4-ethoxyphenyl, 3-ethox-
yphenyl,  2-ethoxyphenyl, 4-n-propoxyphenyl, 3-n-
propoxyphenyl, 4-isopropoxyphenyl, 2-isopropoxyphenyl,
4-n-butoxyphenyl, 4-isobutoxyphenyl, 2-sec-butoxyphenyl,
4-n-pentyloxyphenyl, 4-isopentyloxyphenyl, 2-isopentylox-
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yphenyl, 4-neopentyloxyphenyl, 2-neopentyloxyphenyl,
4-n-hexyloxyphenyl, 2-(2-ethylbutyl)oxyphenyl, 4-n-octy-
loxyphenyl, 4-n-decyloxyphenyl, 4-n-dodecyloxyphenyl,
4-n-tetradecyloxyphenyl, 4-cyclohexyloxyphenyl, 2-cyclo-
hexyloxyphenyl, 4-phenoxyphenyl, 3-phenoxyphenyl, 2-me-
thyl-4-methoxyphenyl, 2-methyl-5-methoxyphenyl, 3-me-
thyl-4-methoxyphenyl, 3-methyl-5-methoxyphenyl, 3-ethyl-
5-methoxyphenyl, 2-methoxy-4-methylphenyl, 3-methoxy-

4-methylphenyl, 2,4-dimethoxyphenyl, 2,5-
dimethoxyphenyl, 2,6-dimethoxyphenyl, 3.,4-
dimethoxyphenyl, 3,5-dimethoxyphenyl, 3,5-
diethoxyphenyl,  3,5-di-n-butoxyphenyl, 2-methoxy-4-
ethoxyphenyl, 2-methoxy-6-ethoxyphenyl, 3.4,5-
trimethoxyphenyl, 4-cyanophenyl, 3-cyanophenyl,

4-fluorophenyl, 3-fluorophenyl, 2-fluorophenyl, 2,3-difluo-
rophenyl, 2.4-difluorophenyl, 2,5-difluorophenyl, 2.6-difluo-
rophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 4-biphe-
nylyl, 3-biphenylyl, 2-biphenylyl, 2-methyl-1,1'-biphenyl-4-
yl, 3-methyl-1,1'-biphenyl-4-yl, 2'-methyl-1,1'-biphenyl-4-
yl, 3'-methyl-1,1'-biphenyl-4-yl, 4'-methyl-1,1'-biphenyl-4-
yl, 2,6-dimethyl-1,1'-biphenyl-4-yl,  2,2'-dimethyl-1,1'-
biphenyl-4-yl, 2,3'-dimethyl-1,1'-biphenyl-4-yl,  2,4'-
dimethyl-1,1'-biphenyl-4-yl, 3,2'-dimethyl-1,1'-biphenyl-4-
yl, 2'3'-dimethyl-1,1'-biphenyl-4-yl, 2'4'-dimethyl-1,1'-
biphenyl-4-yl,  2'5'-dimethyl-1,1'-biphenyl-4-yl,  2',6'-
dimethyl-1,1'-biphenyl-4-yl,  p-terphenyl, m-terphenyl,
o-terphenyl, 1-naphthyl, 2-naphthyl, 2-methylnaphthalen-1-
yl, 4-methylnaphthalen-1-yl, 6-methylnaphthalen-2-yl, 4-(1-
naphthyl)phenyl, 4-(2-naphthyl)phenyl, 3-(1-naphthyl)phe-
nyl, 3-(2-naphthyl)phenyl, 3-methyl-4-(1-naphthyl)phenyl,
3-methyl-4-(2-naphthyl)phenyl, 4-(2-methylnaphthalen-1-
yDphenyl, 3-(2-methylnaphthalen-1-yl)phenyl, 4-phenyl-
naphthalen-1-yl, 4-(2-methylphenyl)naphthalen-1-yl, 4-(3-
methylphenyl)naphthalen-1-yl, 4-(4-methylphenyl)
naphthalen-1-yl, 6-phenylnaphthalen-2-yl, 4-(2-
methylphenyl)naphthalen-2-y1, 4-(3-methylphenyl)
naphthalen-2-yl, 4-(4-methylphenyl)naphthalen-2-yl,
2-fluorenyl, 9,9-dimethyl-2-fluorenyl, 9,9-diethyl-2-fluore-
nyl, 9,9-di-n-propyl-2-fluorenyl, 9,9-di-n-octyl-2-fluorenyl,
9,9-diphenyl-2-fluorenyl, 9,9'-spirobifluorenyl, 9-phenan-
thryl, 2-phenanthryl, benzofluorenyl, 2-pyridyl, 3-methyl-2-
pyridyl, 4-methyl-2-pyridyl, 5-methyl-2-pyridyl, 6-methyl-
2-pyridyl, 3-pyridyl, 4-methyl-3-pyridyl, 4-pyridyl, 2,2'-
bipyridin-3-yl, 2,2'-bipyridin-4-yl, 2,2"-bipyridin-5-yl, 2,3'-
bipyridin-3-yl,  2,3"-bipyridin-4-yl,  2,3'-bipyridin-5-yl,
2-thienyl, 3-thienyl, 2-furanyl, 3-furanyl, 2-benzothienyl,
3-benzothienyl, 2-dibenzothienyl, 4-dibenzothienyl,
2-dibenzofuranyl, 4-dibenzofuranyl, 4-(2-pyridyl)phenyl,
4-(3-pyridyl)phenyl, 4-(4-pyridyl)phenyl, 3-(2-pyridyl)phe-
nyl, 3-(3-pyridyl)phenyl, 3-(4-pyridyl)phenyl, 4-(2-methyl-
benzimidazol-1-yl)phenyl, 4-(1-methylbenzimidazol-2-yl)
phenyl, 3-(2-methylbenzimidazol-1-yl)phenyl, 3-(1-
methylbenzimidazol-2-yl)phenyl, 4-(2-thienyl)phenyl, 4-(2-
furanyl)phenyl, 4-(2-dibenzothienyl)phenyl, 3-(2-
dibenzothienyl)phenyl, 4-(4-dibenzothienyl)phenyl, 3-(4-
dibenzothienyl)phenyl, 4-(2-dibenzofuranyl)phenyl, 3-(2-
dibenzofuranyl)phenyl, 4-(4-dibenzofuranyl)phenyl, 3-(4-
dibenzofuranyl)phenyl, 5-phenylthiophen-2-yl,
5-phenylpyridin-2-yl, 4-phenylpyridin-2-yl, 5-phenylpyri-
din-3-yl, 4-(9-carbazolyl)phenyl and 3-(9-carbazolyl)phe-
nyl.

Ar' through Ar* in formula (1) are not limited to those
exemplified above.

In view of high triplet level and/or good hole transporting
characteristic of the 4-aminocarbazole compound of formula
(1), Ar* through Ar* preferably include an aryl group having
6 10 30 carbon atoms, a dibenzothienyl group, a dibenzofura-
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nyl group, a 4-carbazolyl group, a dibenzofuranylphenyl
group, a dibenzothienylphenyl group and a 9-carbazolylphe-
nyl group, which groups may independently have at least one
substituent selected from the group consisting of a methyl
group, an ethyl group, a straight, branched or cyclic alkyl
group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, an aryl group having 6 to 30
carbon atoms and a heteroaryl group having 3 to 11 carbon
atoms.

More preferably, Ar* through Ar* include a phenyl group, a
biphenylyl group, a terphenylyl group, a fluorenyl group, a
benzofluorenyl group, a dibenzothienyl group, a dibenzofura-
nyl group, a dibenzofuranylphenyl group, a dibenzothie-
nylphenyl group and a 9-carbazolylphenyl group, which
groups may independently have at least one substituent
selected from the group consisting of a methyl group, an ethyl
group, a straight, branched or cyclic alkyl group having 3 to
18 carbon atoms, a methoxy group, an ethoxy group, a
straight, branched or cyclic alkoxy group having 3 to 18
carbon atoms; and Ar" through Ar* further include a 4-carba-
zolyl group, which may have at least one substituent selected
from the group consisting of a methyl group, an ethyl group,
a straight, branched or cyclic alkyl group having 3 to 18
carbon atoms, a methoxy group, an ethoxy group, a straight,
branched or cyclic alkoxy group having 3 to 18 carbon atoms,
an aryl group having 6 to 30 carbon atoms and a heteroaryl
group having 3 to 11 carbon atoms.

Especially preferably, Ar' through Ar* include a phenyl
group, a methylphenyl group, a methoxyphenyl group, a
biphenylyl group, a terphenylyl group, a 9,9'-dimethylfluo-
renyl group, a 11,11'-dimethylbenzo[a]fluorenyl group, a
dibenzothienyl group, a dibenzofuranyl group, a dibenzothie-
nylphenyl group, a 4-(9-carbazolyl)phenyl group, a 9-phenyl-
carbazol-4-yl group, a 9-biphenylylcarbazol-4-yl group,
9-quinolylcarbazol-4-yl group and a 9-dibenzothienylcarba-
zol-4-yl group.

In the 4-aminocarbazole compound of formula (1), R!
through R” independently represent an aryl group having 6 to
30 carbon atoms, a heteroaryl group having 3 to 20 carbon
atoms, a heteroarylphenyl group having 9 to 26 carbon atoms,
a methyl group, an ethyl group, a straight, branched or cyclic
alkyl group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, a cyano group, a hydrogen atom
or a halogen atoms.

The above-mentioned aryl group having 6 to 30 carbon
atoms, heteroaryl group having 3 to 20 carbon atoms and
heteroarylphenyl group having 9 to 26 carbon atoms may
independently have at least one substituent selected from the
group consisting of a methyl group, an ethyl group, a straight,
branched or cyclic alkyl group having 3 to 18 carbon atoms,
a methoxy group, an ethoxy group, a straight, branched or
cyclic alkoxy group having 3 to 18 carbon atoms, a haloge-
nated alkyl group having 1 to 3 carbon atoms, a halogenated
alkoxy group having 1 to 3 carbon atoms, an aryl group
having 6 to 30 carbon atoms, an aryloxy group having 6 to 18
carbon atoms, a heteroaryl group having 3 to 20 carbon
atoms, a trialkylsilyl group having 3 to 18 carbon atoms, a
triarylsilyl group having 18 to 40 carbon atoms, a cyano group
and a halogen atom.

The aryl group having 6 to 30 carbon atoms for R* through
R” is not particularly limited, and, the aryl group includes, for
example, those which are listed as examples of the aryl group
having 6 to 30 carbon atoms for the above-mentioned Ar*
through Ar*.
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The heteroaryl group having 9 to 26 carbon atoms for R*
through R” is not particularly limited and the heteroaryl group
includes an aromatic group having at least one hetero atom
selected from an oxygen atom, a nitrogen atom and a sulfur
atom. As specific examples of the heteroaryl group, there can
be mentioned imidazolyl, pyrazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, pyridyl, 2-methylpyridyl, 3-methylpy-
ridyl, 4-methylpyridyl, 2-methoxypyridyl, 3-methoxypy-
ridyl, 4-methoxypyridyl, 2-cyanopyridyl, 3-cyanopyridyl,
4-cyanopyridyl, pyrimidyl, pyrazyl, 1,3,5-triazyl, benzoimi-
dazolyl, indazolyl, benzothiazolyl, benzoisothiazolyl, 2,1,3-
benzothiadiazolyl, benzooxazolyl, benzoisoxazolyl, 2,1,3-
benzooxadiazolyl, quinolyl, isoquinolyl, quinoxalyl,
quinazolyl, acrydinyl, 1,10-phenanthronyl, pyrolyl, furyl,
thienyl, indolyl, benzothienyl, 4-carbazolyl, 9-carbazolyl,
dibenzothienyl and dibenzofuranyl groups.

The heteroarylphenyl group having 9 to 26 carbon atoms
for R! through R’ is not particularly limited and the het-
eroarylphenyl group includes, for example, pyridylphenyl,
imidazolylphenyl, benzoimidazolylphenyl, benzothiaz-
olylphenyl, triazylphenyl, pyrolylphenyl, furanylphenyl,
dibenzofuranylphenyl and dibenzothienylphenyl groups.

The straight, branched or cyclic alkyl group having 3 to 18
carbon atoms for R through R” is not particularly limited,
and, the alkyl group includes, for example, those which are
listed as examples of the straight, branched or cyclic alkyl
group having 3 to 18 carbon atoms for the above-mentioned
Ar' through Ar*,

The straight, branched or cyclic alkoxy group having 3 to
18 carbon atoms for R* through R is not particularly limited,
and, the alkoxy group includes, for example, those which are
listed as examples of the straight, branched or cyclic alkoxy
group having 3 to 18 carbon atoms for the above-mentioned
Ar' through Ar*,

The halogenated alkyl group having 1 to 3 carbon atoms for
R! through R is not particularly limited, and, the halogenated
alkyl group includes, for example, those which are listed as
examples of the halogenated alkyl group having 1 to 3 carbon
atoms for the above-mentioned Ar' through Ar*.

The halogenated alkoxy group having 1 to 3 carbon atoms
for R! through R is not particularly limited, and, the haloge-
nated alkoxy group includes, for example, those which are
listed as examples of the halogenated alkoxy group having 1
to 3 carbon atoms for the above-mentioned Ar* through Ar®.

The aryloxy group having 6 to 18 carbon atoms for R*
through R is not particularly limited, and, the aryloxy group
includes, for example, those which are listed as examples of
the aryloxy group having 6 to 18 carbon atoms for the above-
mentioned Ar' through Ar*,

The trialkylsilyl group having 3 to 18 carbon atoms for R*
through R” is not particularly limited, and, the trialkylsilyl
group includes, for example, those which are listed as
examples of the trialkylsilyl group having 3 to 18 carbon
atoms for the above-mentioned Ar' through Ar*.

The triarylsilyl group having 18 to 40 carbon atoms for R*
through R is not particularly limited, and, the triarylsilyl
group includes, for example, those which are listed as
examples of the triarylsilyl group having 18 to 40 carbon
atoms for the above-mentioned Ar' through Ar*.

The halogen atom for R' through R” is not particularly
limited, and the halogen atom includes, for example, those
which are listed as examples of the halogen atom for the
above-mentioned Ar' through Ar*,

In view of high triplet level and/or good hole transporting
characteristic of the 4-aminocarbazole compound of formula
(1), R* through R preferably independently represent an aryl
group having 6 to 30 carbon atoms, a heteroaryl group having
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3 to 20 carbon atoms, a methyl group, an ethyl group, a
straight, branched or cyclic alkyl group having 3 to 18 carbon
atoms, a methoxy group, an ethoxy group, a straight,
branched or cyclic alkoxy group having 3 to 18 carbon atoms,
a cyano group, a hydrogen atom or a halogen atom.

In view of commercial availability of a raw material, R*
through R” more preferably independently represent a phenyl
group, a methylphenyl group, a methoxyphenyl group, a
biphenylyl group, a dibenzothienyl group, a dibenzofuranyl
group, a methyl group, a methoxy group or a hydrogen atom.
Especially preferably, R! through R” independently represent
a phenyl group, a methylphenyl group, a methoxyphenyl
group or a hydrogen atom.

In view of the industrial production process, R*, R®>, R% and
R7 are especially preferably hydrogen atoms. Most prefer-
ably, R', R%, R* R>, RS and R are hydrogen atoms.

In the 4-aminocarbazole compound of formula (1), n rep-
resents an integer of 0 to 2. In view of high triplet level and
good hole transporting characteristic, n is preferably 0 or 1,
and more preferably n is O.

In the 4-aminocarbazole compound of formula (1), X rep-
resents an (n+1)-valent aromatic hydrocarbon group having 6
to 17 carbon atoms, an (n+1)-valent heteroaromatic group
having 3 to 20 carbon atoms or an (n+l)-valent het-
eroarylphenyl group having 9 to 26 carbon atoms.

The above-mentioned aromatic hydrocarbon group, het-
eroaromatic group and heteroarylphenyl group may indepen-
dently have at least one substituent selected from the group
consisting of a methyl group, an ethyl group, a straight,
branched or cyclic alkyl group having 3 to 18 carbon atoms,
a methoxy group, an ethoxy group, a straight, branched or
cyclic alkoxy group having 3 to 18 carbon atoms, a haloge-
nated alkyl group having 1 to 3 carbon atoms, a halogenated
alkoxy group having 1 to 3 carbon atoms, an aryl group
having 6 to 12 carbon atoms, an aryloxy group having 6 to 18
carbon atoms, a heteroaryl group having 3 to 20 carbon
atoms, a trialkylsilyl group having 3 to 18 carbon atoms, a
triarylsilyl group having 18 to 40 carbon atoms, a cyano group
and a halogen atom.

The (n+1)-valent aromatic hydrocarbon group having 6 to
17 carbon atoms for X is not particularly limited, and, as
specific examples thereof, there can be mentioned phenyl,
phenylene, benzenetriyl, 2-methylphenyl, 3-methylphenyl,
4-methylphenyl, methylbenzenediyl, methylbenzenetriyl,
2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl,
methoxybenzenediyl, methoxybenzenetriyl, 2-cyanophenyl,
3-cyanophenyl, cyanobenzenediyl, cyanobenzenetriyl,
biphenylyl, biphenylene, biphenyltriyl, naphthyl, naphthyl-
ene, naphthalenetriyl, fluorenyl, fluorenediyl, fluorenetriyl,

benzofluorenyl, benzofluorenediyl, benzofluorenetriyl,
phenanthryl, phenanthrenediyl and phenanthrenetriyl
groups.

The (n+1)-valent heteroaromatic group having 3 to 20 car-
bon atoms for X is not particularly limited, and includes a
(n+1)-valent heteroaromatic group containing at least one
hetero atom selected from an oxygen atom, a nitrogen atom
and a sulfur atom. As specific examples of the (n+1)-valent
heteroaromatic group, there can be mentioned imidazolyl,
imidazolediyl, imidazoletriyl, pyrazolyl, pyrazolediyl, pyra-
zoletriyl, thiazolyl, thiazolediyl, thiazoletriyl, isothiazolyl,
isothiazolediyl, isothiazoletriyl, oxazolyl, oxazolediyl,
oxazoletriyl, isoxazolyl, isoxazolediyl, isoxazoletriyl,
pyridyl, pyridinediyl, pyridinetriyl, 2-methylpyridyl, 3-me-
thylpyridyl, 4-methylpyridyl, methylpyridinediyl, methylpy-
ridinetriyl, 2-methoxypyridyl, 3-methoxylpyridyl, 4-meth-
oxypyridyl, methoxypyridinediyl, methoxylpyridinetriyl,
2-cyanopyridyl, 3-cyanopyridyl, 4-cyanopyridyl, cyanopy-
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ridinediyl, cyanopyridinetriyl, pyrimidyl, pyrimidinediyl,
pyrimidinetriyl, pyrazyl, pyrazinediyl, pyrazinetriyl, 1,3,5-
triazyl, 1,3,5-triazinediyl, 1,3,5-triazinetriyl, benzimida-
zolyl, benzimidazolediyl, benzimidazoletriyl, indazolyl,
indazolediyl, indazoletriyl, benzthiazolyl, benzthiazolediyl,
benzthiazoletriyl, benzisothiazolyl, benzisothiazolediyl,
benzisothiazoletriyl, 2,1,3-benzthiadiazolyl, 2,1,3-benzthia-
diazolediyl, 2,1,3-benzthiadiazoletriyl, benzoxazolyl, ben-
zoxazolediyl, benzoxazoletriyl, benzisoxazolyl, benzisox-
azolediyl, benzisoxazoletriyl, 2,1,3-benzoxadiazolyl, 2,1,3-
benzoxadiazolediyl, 2,1,3-benzoxadiazoletriyl, quinolyl,
quinolinediyl, quinolinetriyl, isoquinolyl, isoquinolinediyl,
isoquinolinetriyl, quinoxalyl, quinoxalinediyl, quinoxalin-
etriyl, quinazolyl, quinazolinediyl, quinazolinetriyl, acrydi-
nyl, acrydinediyl, acrydinetriyl, 1,10-phenathrolyl, 1,10-
phenathrolinediyl, 1,10-phenathrolinetriyl, pyrrolyl,
pyrrolediyl, pyrroletriyl, furyl, furandiyl, furantriyl, thienyl,
thiophenediyl, thiophenetriyl, indolyl, indolediyl, indolet-
riyl, benzothienyl, benzothiophenediyl, benzothiophenetriyl,
4-carbazolyl, carbazolediyl, carbazoletriyl, dibenzothienyl,
dibenzothiophenediyl, dibenzothiophenetriyl, dibenzofura-
nyl, dibenzofurandiyl and dibenzofurantriyl groups.

The (n+1)-valent heteroarylphenyl group having 9 to 26
carbon atoms for X is not particularly limited, and, as specific
examples thereof, there can be mentioned pyridylphenylyl,
pyridylphenyldiyl, pyridylphenyltriyl, imidazolylphenylyl,
imidazolylphenyldiyl, imidazolylphenyltriyl, benzimida-
zolylphenylyl,  benzimidazolylphenyldiyl, = benzimida-
zolylphenyltriyl, benzthiazolylphenylyl, benzthiazolylphe-
nyldiyl, benzthiazolylphenyltriyl, triazylphenyl,
triazylphenyldiyl, triazylphenyltriyl, pyrrolylphenyl, pyrro-
lylphenyldiyl, pyrrolylphenyltriyl, furanylphenyl, fura-
nylphenyldiyl, furanylphenyltriyl, dibenzofuranylphenyl,
dibenzofuranylphenyldiyl, dibenzofuranylphenyltriyl,
dibenzothienylphenyl, dibenzothienylphenyldiyl and diben-
zothienylphenyltriyl groups.

The straight, branched or cyclic alkyl group having 3 to 18
carbon atoms, which X may have as a substituent, is not
particularly limited. The alkyl group includes, for example,
those which are listed as examples of the straight, branched or
cyclic alkyl group having 3 to 18 carbon atoms for the above-
mentioned Ar' through Ar*,

The straight, branched or cyclic alkoxy group having 3 to
18 carbon atoms, which X may have as a substituent, is not
particularly limited. The alkoxy group includes, for example,
those which are listed as examples of the straight, branched or
cyclic alkoxy group having 3 to 18 carbon atoms for the
above-mentioned Ar' through Ar*,

The halogenated alkyl group having 1 to 3 carbon atoms,
which X may have as a substituent, is not particularly limited.
The halogenated alkyl group includes, for example, those
which are listed as examples of the halogenated alkyl group
having 1 to 3 carbon atoms for the above-mentioned Ar
through Ar*.

The halogenated alkoxy group having 1 to 3 carbon atoms,
which X may have as a substituent, is not particularly limited.
The halogenated alkoxy group includes, for example, those
which are listed as examples of the halogenated alkoxy group
having 1 to 3 carbon atoms for the above-mentioned Ar'
through Ar*.

The aryl group having 6 to 12 carbon atoms, which X may
have as a substituent, is not particularly limited. The aryl
group includes, for example, phenyl, 2-methylphenyl, 3-me-
thylphenyl, 4-methylphenyl, 2-methoxyphenyl, 3-methox-
yphenyl, 4-methoxyphenyl, 2-cyanophenyl, 3-cyanophenyl,
biphenylyl and naphthyl groups.
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The aryloxy group having 6 to 18 carbon atoms, which X
may have as a substituent, is not particularly limited. The
aryloxy group includes, for example, those which are listed as
examples of the aryloxy group having 6 to 18 carbon atoms
for the above-mentioned Ar' through Ar*.

Theheteroaryl group having 3 to 20 carbon atoms, which X
may have as a substituent, is not particularly limited. The
heteroaryl group includes, for example, those which are listed
as examples of the heteroaryl group having 3 to 20 carbon
atoms for the above-mentioned Ar' through Ar*.

The trialkylsilyl group having 3 to 18 carbon atoms, which
X may have as a substituent, is not particularly limited. The
trialkylsilyl group includes, for example, those which are
listed as examples of the trialkylsilyl group having 3 to 18
carbon atoms for the above-mentioned Ar' through Ar®.

The triarylsilyl group having 18 to 40 carbon atoms, which
X may have as a substituent, is not particularly limited. The
triarylsilyl group includes, for example, those which are
listed as examples of the triarylsilyl group having 18 to 40
carbon atoms for the above-mentioned Ar' through Ar®.

As specific examples of X, there can be mentioned phenyl,
4-methylphenyl, 3-methylphenyl, 2-methylphenyl, 4-eth-
ylphenyl, 3-ethylphenyl, 2-ethylphenyl, 4-n-propylphenyl,
4-isopropylphenyl, 2-isopropylphenyl, 4-n-butylphenyl,
4-isobutylphenyl, 4-sec-butylphenyl, 4-tert-butylphenyl,
4-n-pentylphenyl, 4-isopentylphenyl, 4-neopentylphenyl,
4-n-hexylphenyl, 4-n-octylphenyl, 4-n-decylphenyl, 4-n-
dodecylphenyl, 4-cyclopentylphenyl, 4-cyclohexylphenyl,
4-tritylphenyl,  3-tritylphenyl,  4-triphenylsilylphenyl,
3-triphenylsilylphenyl, 2.4-dimethylphenyl, 2,5-dimeth-
ylphenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl, 2,6-dim-
ethylphenyl, 2,3,5-trimethylphenyl, 2.3,6-trimethylphenyl,
3.,4,5-trimethylphenyl, 4-methoxyphenyl, 3-methoxyphenyl,
2-methoxyphenyl, 4-ethoxyphenyl, 3-ethoxyphenyl,
2-ethoxyphenyl, 4-n-propoxyphenyl, 3-n-propoxyphenyl,
4-isopropoxyphenyl, 2-isopropoxyphenyl, 4-n-butoxyphe-
nyl, 4-isobutoxyphenyl, 2-sec-butoxyphenyl, 4-n-pentylox-
yphenyl, 4-isopentyloxyphenyl, 2-isopentyloxyphenyl,
4-neopentyloxyphenyl, 2-neopentyloxyphenyl, 4-n-hexylox-
yphenyl, 2-(2-ethylbutyl)oxyphenyl, 4-n-octyloxyphenyl,
4-n-decyloxyphenyl, 4-n-dodecyloxyphenyl, 4-n-tetradecy-
loxyphenyl, 4-cyclohexyloxyphenyl, 2-cyclohexyloxyphe-
nyl, 4-phenoxyphenyl, 3-phenoxyphenyl, 2-methyl-4-meth-
oxyphenyl, 2-methyl-5-methoxyphenyl, 3-methyl-4-
methoxyphenyl, 3-methyl-5-methoxyphenyl, 3-ethyl-5-
methoxyphenyl, 2-methoxy-4-methylphenyl, 3-methoxy-4-
methylphenyl, 2.4-dimethoxyphenyl, 2,5-dimethoxyphenyl,
2,6-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5-dimethox-
yphenyl,  3,5-diethoxyphenyl,  3,5-di-n-butoxyphenyl,
2-methoxy-4-ethoxyphenyl,  2-methoxy-6-ethoxyphenyl,
3,4,5-trimethoxyphenyl, 4-cyanophenyl, 3-cyanophenyl,
4-fluorophenyl, 3-fluorophenyl, 2-fluorophenyl, 2,3-difluo-
rophenyl, 2.4-difluorophenyl, 2,5-difluorophenyl, 2.6-difluo-
rophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 4-biphe-
nylyl, 3-biphenylyl, 2-biphenylyl, 2-methyl-1,1'-biphenyl-4-
yl, 3-methyl-1,1'-biphenyl-4-yl, 2'-methyl-1,1'-biphenyl-4-
yl, 3'-methyl-1,1'-biphenyl-4-yl, 4'-methyl-1,1'-biphenyl-4-
yl, 2,6-dimethyl-1,1'-biphenyl-4-yl,  2,2'-dimethyl-1,1'-
biphenyl-4-yl,  2,3'-dimethyl-1,1'-biphenyl-4-yl,  2.4'-
dimethyl-1,1'-biphenyl-4-yl, 3,2'-dimethyl-1,1'-biphenyl-4-
yl, 2'3'-dimethyl-1,1'-biphenyl-4-yl, 2'4'-dimethyl-1,1'-
biphenyl-4-yl,  2'5'-dimethyl-1,1'-biphenyl-4-yl,  2'.6'-
dimethyl-1,1'-biphenyl-4-yl, 1-naphthyl, 2-naphthyl,
2-methylnaphthalene-1-yl, 4-methylnaphthalene-1-yl, 6-me-
thylnaphthalene-2-yl, 4-(1-naphthyl)phenyl, 4-(2-naphthyl)
phenyl, 3-(1-naphthyl)phenyl, 3-(2-naphthyl)phenyl, 3-me-
thyl-4-(1-naphthyl)phenyl, 3-methyl-4-(2-naphthyl)phenyl,
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4-(2-methylnaphthan-1-yl)phenyl, 3-(2-methylnaphthan-1-
yDphenyl, 4-phenylnaphthalen-1-yl, 4-(2-methylphenyl)
naphthalen-1-yl, 4-(3-methylphenyl)naphthalen-1-yl, 4-(4-
methylphenyl)naphthalen-1-yl,  6-phenylnaphthalen-2-yl,
4-(2-methylphenyl)naphthalen-2-y1, 4-(3-methylphenyl)
naphthalen-2-yl, 4-(4-methylphenyl)naphthalen-2-yl,
2-fluorenyl, 9,9-dimethyl-2-fluorenyl, 9,9-diethyl-2-fluore-
nyl, 9,9-di-n-propyl-2-fluorenyl, 9,9-di-n-octyl-2-fluorenyl,
9,9-diphenyl-2-fluorenyl, 9-phenanthryl, 2-phenanthryl,
benzofluorenyl, 1-imidazolyl, 2-phenyl-1-imidazolyl, 2-phe-
nyl-3,4-dimethyl-1-imidazolyl, 2,3 4-triphenyl-1-imida-
zolyl, 2-(2-naphthyl)-3,4-dimethyl-1-imidazolyl, 2-(2-naph-
thyl)-3,4-diphenyl-1-imidazolyl, 1-methyl-2-imidazolyl,
1-ethyl-2-imidazolyl, 1-phenyl-2-imidazolyl, 1-methyl-4-
phenyl-2-imidazolyl, 1,4,5-trimethyl-2-imidazolyl, 1-me-
thyl-4,5-diphenyl-2-imidazolyl, 1-phenyl-4,5-dimethyl-2-
imidazolyl, 1,4,5-triphenyl-2-imidazolyl, 1-phenyl-4,5-
dibiphenylyl-2-imidazolyl, 1-methyl-3-pyrazolyl, 1-phenyl-
3-pyrazolyl, 1-methyl-4-pyrazolyl, 1-phenyl-4-pyrazolyl,
1-methyl-5-pyrazolyl, 1-phenyl-5-pyrazolyl, 2-thiazolyl,
4-thiazolyl, S-thiazolyl, 3-isothiazolyl, 4-isothiazolyl,
S-isothiazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 3-isox-
azolyl, 4-isoxazolyl, S-isoxazolyl, 2-pyridyl, 3-methyl-2-py-
ridyl, 4-methyl-2-pyridyl, S-methyl-2-pyridyl, 6-methyl-2-
pyridyl,  3-pyridyl,  4-methyl-3-pyridyl,  4-pyridyl,
2-pyrimidyl, 2,2"-bipyridin-3-yl, 2,2'-bipyridin-4-yl, 2,2'-bi-
pyridin-5-yl, 2,3'-bipyridin-3-yl, 2,3'-bipyridin-4-yl, 2,3'-bi-
pyridin-5-yl, 5-pyrimidyl, pyrazinyl, 1,3,5-triazyl, 4,6-diphe-

nyl-1,3,5-triazin-2-yl, 1-benzimidazolyl, = 2-methyl-1-
benzimidazolyl, 2-phenyl-1-benzimidazolyl, 1-methyl-2-
benzimidazolyl, 1-phenyl-2-benzimidazolyl, 1-methyl-5-

benzimidazolyl, 1,2-dimethyl-5-benzimidazolyl, 1-methyl-
2-phenyl-5-benzimidazolyl, 1-phenyl-5-benzimidazolyl,
1,2-diphenyl-5-benzimidazolyl, 1-methyl-6-benzimidazolyl,
1,2-dimethyl-6-benzimidazolyl, 1-methyl-2-phenyl-6-benz-
imidazolyl, 1-phenyl-6-benzimidazolyl, 1,2-diphenyl-6-ben-
zimidazolyl, 1-methyl-3-indazolyl, 1-phenyl-3-indazolyl,
2-benzothiazolyl, 4-benzothiazolyl, 5-benzothiazolyl, 6-ben-
zothiazolyl, 7-benzothiazolyl, 3-benzoisothiazolyl, 4-ben-
zoisothiazolyl, 5-benzoisothiazolyl, 6-benzoisothiazolyl,
7-benzoisothiazolyl, 2,1,3-benzothiadiazol-4-yl, 2,1,3-ben-
zothiadiazol-5-yl, 2-benzoxazolyl, 4-benzoxazolyl, 5-ben-
zoxazolyl, 6-benzoxazolyl, 7-benzoxazolyl, 3-benzoisox-
azolyl, 4-benzoisoxazolyl, 5-benzoisoxazolyl,
6-benzoisoxazolyl, 7-benzoisoxazolyl, 2,1,3-benzoxadiaz-
olyl-4-yl, 2,1,3-benzoxadiazolyl-5-yl, 2-quinolyl,
3-quinolyl, 5-quinolyl, 6-quinolyl, 1-isoquinolyl, 4-iso-
quinolyl, 5-isoquinolyl, 2-quinoxalyl, 3-phenyl-2-quinox-
alyl, 6-quinoxalyl, 2,3-dimethyl-6-quinoxalyl, 2,3-diphenyl-
6-quinoxalyl, 2-quinazolyl, 4-quinazolyl, 2-acrydinyl,
9-acrydinyl, 1,10-phenanthrolin-3-yl, 1,10-phenanthrolin-5-
yl, 2-thienyl, 3-thienyl, 2-furanyl, 3-furanyl, 1-methylindol-
2-yl, 1-phenylindol-2-yl, 2-benzothienyl, 2-dibenzothienyl,
4-dibenzothienyl, 2-dibenzofuranyl, 4-dibenzofuranyl, 4-(2-
pyridyl)phenyl, 4-(3-pyridyl)phenyl, 4-(4-pyridyl)phenyl,
3-(2-pyridyl)phenyl, 3-(3-pyridyl)phenyl, 3-(4-pyridyl)phe-
nyl, 4-(2-phenylimidazol-1-yl)phenyl, 4-(1-phenylimidazol-
2-yD)phenyl, 4-(2,3,4-triphenylimidazol-1-yl)phenyl, 4-(1-
methyl-4,5-diphenylimidazol-2-yl)phenyl, 4-(2-
methylbenzimidazol-1-yl)phenyl, 4-(2-phenylbenzimidazol-
1-yDphenyl, 4-(1-methylbenzimidazol-2-yl)phenyl, 3-(2-
methylbenzimidazol-1-yl)phenyl, 3-(2-phenylbenzimidazol-
1-yDphenyl, 3-(1-methylbenzimidazol-2-yl)phenyl, 3-(2-
phenylbenzimidazol-1-yl)phenyl, 4-(3,5-diphenyltriazin-1-
yD)phenyl, 4-(2-thienyl)phenyl, 4-(2-furanyl)phenyl,
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5-phenylthiophen-2-yl, S-phenylpyridin-2-yl, 4-phenylpyri-
din-2-yl, 5-phenylpyridin-3-yl, 4-(9-carbazolyl)phenyl and
3-(9-carbazolyl)phenyl.
Specific examples of X further includes divalent counter-
part aromatic groups and trivalent counterpart aromatic com-
pounds of the above-listed univalent aromatic groups.

X is not limited to these univalent, divalent and trivalent
aromatic groups.

Inview of good characteristics of organic EL. devices made
from the 4-aminocarbazole compound of formula (1), X is
preferably selected from (n+1)-valent benzene, (n+1)-valent
biphenyl, (n+l)-valent  natphthalene, (n+1)-valent
phenthrene, (n+1)-valent fluorene, (n+1)-valent naphthyl-
benzene, (n+1)-valent pyridine, (n+1)-valent pyrimidine,
(n+1)-valent 1,3,5-trizine, (n+1)-valent quinoline, (n+1)-va-
lent dibenzothiophene, (n+1)-valent dibenzofurane, (n+1)-
valent pyridylbenzene, (n+1)-valent imidazolylbenzene,
(n+1)-valent benzimidazolylbenzene and (n+1)-valent benz-
thiazolylbenzene. These preferable aromatic rings may have
at least one substituent selected from the group consisting of
a methyl group, an ethyl group, a straight, branched or cyclic
alkyl group having 3 to 18 carbon atoms, a methoxy group, an
ethoxy group, a straight, branched or cyclic alkoxy group
having 3 to 18 carbon atoms, an aryl group having 6 to 12
carbon atoms, a heteroaryl group having 3 to 20 carbon
atoms, a cyano group and a halogen atom.

X is more preferably selected from (n+1)-valent benzene,
(n+1)-valent biphenyl, (n+1)-valent quinoline, (n+1)-valent
dibenzothiophene, 2,4-diphenyl-1,3,5-trizine and (n+1)-va-
lent pyridylphenylbenzene. X 1is especially preferably
selected from a phenyl group, a quinolyl group, a diben-
zothienyl group, a 2,4-diphenyl-1,3,5-trizinyl group and a
pyridylphenyl group.

As described in the background art, in order to attain a high
emitting efficiency in the organic EL device using a phospho-
rescent emitting material, it is required to use a hole transport
material having a triplet level higher than a triplet level of the
emitting material.

Thus, in the case when an organic EL device is made by
using a hole transport material in combination with, for
example, tris(2-phenylpyridine)iridium (hereinafter abbrevi-
ated to as “Ir(ppy);” when appropriate), which is typical
phosphorescent material emitting green light and has a triplet
0f'2.42 eV (see non-patent document 1), it is required that the
hole transport material used should have a triplet higher than
2.42 eV. Therefore, the triplet level of the 4-aminocarbazole
compound of formula (1) is not particularly limited, but is
preferably at least 2.43 eV, more preferably at least 2.50 eV.

Thus, in the case when an organic EL device is made by
using a hole transport material in combination with, for
example, bis[2-(4,6-difluorophenyl)pyridinato-N,C'|iridium
(IIT)-picolinate (hereinafter abbreviated to as “Flrpic” when
appropriate), which is typical phosphorescent material emit-
ting blue light and has a triplet of 2.65 eV (see Applied
Physics Letters, 2003, vol. 82, p 2422), it is required that the
hole transport material used should have a triplet higher than
2.65 eV. Therefore, the triplet level of the 4-aminocarbazole
compound of formula (1) is not particularly limited, but is
preferably at least 2.66 eV, more preferably at least 2.70 eV.

Preferable specific examples of the 4-aminocarbazole
compound of formula (1) are listed in the following chemical
formulae, but the 4-aminocarbazole compound should not be
construed to be limited thereto.
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